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                          DISTRIBUTION AND WATER USE SCHEME

                                                    April 2003

Lake #1
D.A. 1056 Acres
Weir Elev. = 939.75
Gravity flow through 6
inch cast iron pipe.

Lake #2
D.A. = 1152 Acres
Weir Elev. = 945.2
Gravity flow through 6
inch cast iron pipe.

Lake #3
D.A. = 1106 Acres
Weir Elev. = 912.5

GLM Site #A2
D.A. = 20.91 Sq. Mi.
Two 1000 gallon per
minute pumps are at this
site for pumping to Lake
#3.

Treatment Plant.
Demand in 2002 was
1.5 million gallon per
day.





Cameron - GLM Raised 3 feet



Grindstone Dam Spillway
02/03



Intake of Grindstone Lake
02/03



C a m e r o n ,  M i s s o u r i                                                                   N o v .  2 0 0 3
W a t e r  s u p p l y  S t u d y
A s s u m i n g  t h e  G L M  S i t e  A 2  t o  b e  r a i s e d  t h r e e  f e e t .

P u r p o s e  o f  A n a l y s i s :

T o  D e t e r m i n e  e f f e c t s  o f  r a i s i n g  a v a i l a b l e  s t o r a g e  i n  t h e  G L M  r e s e r v o i r  t h r e e  f e e t .

I n v e s t i g a t i o n ,  A n a l y s i s  a n d  C o n c l u s i o n s :

T h e  s y s t e m  o p e r a t i o n  p u m p s  w a t e r  f r o m  L a k e  # 3  i n t o  t h e  t r e a t m e n t  p l a n t .
L a k e  # 3  i n f l o w  i s  s p i l l a g e  f r o m  l a k e s  # 1  a n d  # 2  a n d  p u m p i n g  f r o m
G r i n d s t o n e  L a k e  ( G L M - A 2 ) .

T h i s  a n a l y s i s  r a i s e s  t h e  w a t e r  e l e v a t i o n  o f  t h e  m u n i c i p a l  p o o l  i n  t h e
G r i n d s t o n e  L a k e  b y  t h r e e  f e e t ,  t o  e l e v a t i o n  9 0 0 . 1  f e e t .   T h i s  i n c r e a s e d
t h e  w a t e r  s u p p l y  b y  5 6 1  a c r e  f e e t .   T h e  c i t i e s  w a t e r  s t o r a g e  i n c r e a s e d
f r o m  1 3 0 0  a c r e  f e e t  t o  1 8 6 1  a c r e  f e e t .

T h e  d r o u g h t  o f  t h e  1 9 5 0 ’ s  i s  t h e  d r o u g h t  o f  r e c o r d .   A l l  d a t a  s h o w n  i n
t h e  i n v e s t i g a t i o n  a n d  a n a l y s i s  r e p o r t  a p p l i e s  e x c e p t  t h e  m a x i m u m
s t o r a g e  w a s  i n c r e a s e d .   S e e  f i l e  “ I n v e s t i g a t i o n  &  A n a l y s i s . x l s ”

T h e  a v e r a g e  d a i l y  d e m a n d  o f  1 . 5  M G D  w a s  u s e d .
S e e  f i l e  “ H i s t o r i c a l  W a t e r  u s e . x l s ”  ( F i g u r e  1 )

S t o r a g e  d a t a  i s  s h o w n  i n  f i g u r e s  2 a  a n d  2 b .   F i g u r e  2 a  s h o w s  t h e
s t o r a g e  t o  t h e  t o p  o f  G r i n d s t o n e  d a m  a n d  2 b  s h o w s  s t o r a g e  u p  t o  t h e
p r o p o s e d  m u n i c i p a l  p o o l .   T h e r e  w a s  n o  c h a n g e  t o  R e s e r v o i r  N u m b e r  3 .
S e e  f i l e s :  “ G L M - A 2 - S t o r . x l s ( S t o r ) ”  f o r  f i g u r e  2 a .
           “ G L M - A 2 - S t o r . x l s ( L o w  S t o r ) ”  f o r  f i g u r e  2 b .
           “ S t o r - 3 l a k e s . x l s ( R e s # 3  S t o r ”  f o r  f i g u r e  3 .

F i g u r e  4  s h o w s  t h e  s t o r a g e  a f t e r  t h e  R E S O P  a n a l y s i s  i n  G r i n d s t o n e  L a k e .
T h i s  a n a l y s i s  a s s u m e s  t h a t  t h e  e n t i r e  d e m a n d  o f  1 . 5  M G D  c o m e s  f r o m  t h i s
l a k e .   T h e  r e s u l t  s h o w s  t h a t  t h i s  l a k e  a l o n e  c o u l d  n o t  s u s t a i n  1 . 5  M G D
i n  l a t e  1 9 5 6  a n d  e a r l y  1 9 5 7 .  S e e  F i l e  “ G L M - n o r m . x l s ”

F i g u r e  5  i s  r e m a i n i n g  s t o r a g e  i n  l a k e  # 3 ,  a s s u m i n g  t h a t  a l l  t h e  1 . 5  M G D
d e m a n d  c o m e s  f r o m  t h i s  l a k e .   R e s u l t s  s h o w  t h a t  d e m a n d  c o u l d  n e v e r  b e
m e t .   S e e  f i l e  “ O l d  L a k e  # 3 . x l s ”

F i g u r e  6  I s  t h e  a n a l y s i s  o f  G r i n d s t o n e  L a k e  s u p p l y i n g  w a t e r  t o  l a k e  # 3
w i t h  o n e  1 0 0 0  G P M  p u m p  t o  k e e p  t h e  w a t e r  l e v e l  i n  l a k e  # 3  n e a r  f u l l .
A n n u a l  p u m p e d  v o l u m e  f r o m  G r i n d s t o n e  L a k e  f o r  t h i s  a n a l y s i s  i s :
1 9 5 1 … .     0 .  A c r e  F e e t
1 9 5 2 … .   7 7 5 .  A c r e  F e e t
1 9 5 3 … .  1 0 1 3 .  A c r e  F e e t
1 9 5 4 … .  1 6 1 0 .  A c r e  F e e t
1 9 5 5 … .   8 1 2 .  A c r e  F e e t
1 9 5 6 … .  1 3 9 1 .  A c r e  F e e t
1 9 5 7 … .   8 1 2 .  A c r e  F e e t
1 9 5 8 … .   9 4 9 .  A c r e  F e e t
1 9 5 9 … .     0 .  A c r e  F e e t
S e e  F i l e :  “ G L M  r a i s e d  3 f t . x l s ”



Cameron, M issouri                                                                  Nov. 2003
W ater supply Study
Assuming the GLM  Site A2 to be raised three feet.

Figure 7 is the analysis of lake #3 with a demand of 1.5 MGD and
receiving the above listed water from the Grindstone Lake.  No water
was used from lakes #1 and #2.  The result is the water level would
drop below the 100 acre feet level that water could be safely taken for
one month by about 70 acre feet.  This amount of water could be taken
from either lake #1 or #2.  It could also be taken from Grindstone Lake
sediment pool.  The sediment pool has approximately 569 acre feet of
storage.  See File “lake #3 with GLM raised 3”.



Cameron, Missouri 
Demand in Million Gallon per Day
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and had zero demand
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GSRAD/MoDNR
jpe        10/2003

Used 1.50 MGD for analysis

Fn = Water Use Histo

Figu



Cameron, Missouri

884

886

888

890

892

894

896

898

900

902

0 500 1000 1500 2000 2500 3000
Storage in Acre Feet

El
ev

at
io

n 
in

 F
ee

t
            Water supply analysis
Grindstone Lost Muddy Watershed Site A2

GSRAD/MoDNR
jpe     2/2003

Total Storage at top of Municipal pool = 
1869 Acre Feet at elevation 897.1 feet.

Storage of sediment pool s 569 Acre Feet 
at elevation 887.3 feet.

1300 Acre Feet of storage was provided 
to Cameron  for municipal water supply. 

Top of dam elevation = 920.5 feet

Dam was built in 1991

Drainage Area = 20.91 Sq. Mi.

Figure 2b

fn = Stor-GLM-A2.xls(Stor Low)



Cameron, Missouri
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GSRAD/MoDNR
jpe     2/2003

                     Reservoir No. 3
Location - SE, SE, NE Sec. 9, T57N, R30W
              Weir Elevation = 912.5

Surveyed March 1996

Storage

Full pool elevation = 912.5 feet at 950 acre feet of water 

Minimum elevation for pumping = 898 Feet 
at 100 acre feet of storage.

Begin Pumping from GLM at 
elev. 908 = 586 Acre Feet

Incremental Drainage Area = 1106 Acres
Total Drainage Area = 3314 Acres

Figure 3

Fn = Stor-3lakes.xls(Res#3 Stor)



Cameron, Missouri
Reservoir #3

No Inflow from GLM
Demand of 1.5 MGD being met by this lake only 
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Maximum storage 
when full = 950 
Acre Feet

This chart shows that lake #3 is not able 
to meet the demand of 1.5 MGD without 
another source during an extended 
drought such as the 1950's.

Figure 5

Fn = Old Lake #3.xls



Cameron, Missouri 
GLM site A-2

Elevation of municipal storage raised 3 feet 
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Storage when full = 
2430 Acre Feet
at elevation 900.1 
feet

Storage at sediment pool = 569 Acre Feet

Figure 6

Fn = GLM raised 3ft.xls



Cameron, Missouri 
Grindstone Lost Muddy Site A2

Normal Run 
Supplying 1.5 MGD

Water Supply storage raised 3 feet
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Sediment Pool Storage = 569 Acre Feet

Water Surface raised 3 feet to 
elevation 900.1 ft.  Storage = 
2428 Acre Feet

GSRAD/MoDNR
jpe       11/2003

Normal run assuming all of Cameron's water 
supply comes from GLM at rate of 1.5 MGD.

Figure 4

Fn = glm-norm.xls

Deficit - Not available for Use



Cameron, Missouri  
Reservoir #3 Storage

Raise Elevation of Municipal Storage in GLM site 3 feet
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Storage when full = 
950 Acre Feet

GSRAD/MoDNR
jpe        11/2003

Minimum Storage = 100 Acre Feet

Figure 7

Fn = Lake #3 with GLM raised 3ft.xls

No release from lakes #1 or #2.
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